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(54)TltIe: VACCINE PREPARATIONS CONTAINING SAPONINS 



(57) Abstract 

Adjuvants containing as the active ingredient saponins having a 
presenegenin skeleton as the mother nucleus and being substituted at the 
28-position by an optionally substituted sugar residue; and vaccine 
preparations containing these adjuvants. For example, a sufficient immune 
stimulation activity can be exhibited even by transnasal vaccination by using 
a saponin having structure (1). 
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xit-m^tcitm'^miz^m^nxi^^^u ^^>(D^ < (i> mmi^^i^^^i^'^Mi^ 
mmj\^--h^^x.^ztti:}fm7t>nx^o la^l. -Mtcji. :i<dj;^'^^ 



• 
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2 

^2.0 i(i.mi±mmitmmm'it)m-fnitrj:cbrj^\^^(Dx. tzt:^itmmmmi^^i^ 
^ nT ^ i^^m^xsii^^mmizt^tz o r -7 ^ ^ ymm^Mib ^t^iz i±mm t ta 
So z.n{z$^\yxmums.. u^^ymm-^^^^-rn 
mf'^^o:>mm(Dy\,zm.^^oym■fiftii<h%mmiy'^^'^x^^o u^l. -iss^ 

h ^ ^ 2) o 

A. 7Kmih-r)VX=-^2^. ^)ym.T)V^-^h.ti:K) tfi&<m\'^hnx^fzo t 

mmcDa y h c:tiz^uWifm^ji^'p-r\^^(DX\ i^m.^miz^i^^x^'o. tn^x 
m^^^(Dm^t}izmnx\^^^i)(DCD. mm\^^^cDmm±i-^i&i^(Dx. m.^^ 

2. 1/^ hdr>'>^. mmMMo 
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3 

3. BCG. h'^. m^i'^^rzitm<mm^o 

6. ^-f ^ D^^ U T>S:i:'o 

V^^=->'it^'^t^'>yM^ti. ^©-5 QS-21 ^^fmiS(CDfig^;()^-Fi^^/^> hrSt4 
^^N-r3h7b^'0j3^d^t3^n/r (^^aittH^4>fS(A). ¥ 2-504266)o QS-21 {iiiBM^ 

m^tmif^btixi^^o bA^bs Qs-21 D . m 

tri#^fffi^±#^-y-€)Z: i:>feB^?)7b^{z b;t (H. Yamada and T. Nagai, Methods and 
Findings in Experimental and Clinical Pharmacology, 20 (3), 185-192, 1998)o 
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ho 




R4— Xyl— R5 



T'^?) C4') {CHBli6®Ti^i/N-> ho 
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Ri ^ V ^t^mf^mm^A. R2 a y -y^as. rs t^T t-Tr-^as- 

Rl Tip' h U ^ h ^ vSj^^a*. R2. R3. R4 H. ^ bT R5 d^';^ ^ ^ 

Rl h u p< h^i^m^mm&. n r3 t::t-xaSs r4 i^T^ t- 

iDctt>\ Rl /b^" h U ^ h^vtiJ^i^^S. R2 ffH. R3 b'Tj—^^^m. ^ 
R4 t R5 H -efe ?.'fb^t)> 

ip(,zmm(D7'i^^^'^> ho 

Mo 
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>(presenegenin)* ht^—^(Dits T ^ 
2^S1^<i5t{iC A ScD^^v^i-^^V^T olean-12-ene-23, 28-dioic acid, 2, 
3, 27-trihydroxy-(2/?, 3/?, 4a)^H3®^n^o 

QS-21 QS-21 ^^Oil^it^"- > i: 

0J^fittiS^cC2.o QS-21 ^7|-U7'-;>->#*S^^-rS-9-4<->©SiJ®-g|5-e^2)*^\ 
^(?DS^(i^^^ >^(quillaicacid)-es ^fDf&A^'M-^ b;t^ 

it ^ ^ -r S o =^ ^ >B^S^«iS(i C A S (3 ^ T .olean-12-en-28-oic 

acid, 3, 16-dihydroxy, 23-oxo-(3/?, 4a, 16a)hHBi£^tlSo "T^et)-^. * 
^0^®7^>^i^^> h ^1tfi5c-rS-t>-^°->(7)rHz^^y- >S1^{^> 23, 28-i^;b;i/ 
^^^2/;^T■^Ds Tb^o 2,3,27 {4{Z7K^S^W-r?>o ^^^>^«{i23- 
T;i/7=-"h K-28-*;^7^c^i/;^Ta5 3,16{u>b^"7KM^5fe?);i^'e^jtfi^{^{i 
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;i/^hbT(i> ^y>< h^vMj^^^S (monomethoxycinnamoyl MCT^t") 
h U ^ h ^v'tiJ^^aS (trimethoxycinnamoyl TC T^f) Stj^-Tci ^J?)^' 

— (RhaT^^■r)^ T\^y^-7.^m iApiX^^-T). T-^ 

m^^^-t^mt^y:=i-xmM(D 2 ill. 3^4. i5 J:t>' 4 ^4cDl^■rtL*^. <fe L < 

^^T^ zs-Tjiy"}! h^i^i^{imm.izmmx$>^t(D^mtm^^titz (s. 

Soltysik, J.-Y. Wu, J. Recchia, D.A. Wheeler, M.J. Newman, R.T. Coughlinand 

C.R. Kensil, Vaccine, 13, 1403-1410, 1995)o Vti^i^. ^^BJiOlt^'- 

(D 23 iiL-^TJl 7=-* t K -e < * JVr^^iy )imX $>^iZi)ti^iy^t)f^-r.'M^^Ti^:x 

1/ -fe >7 - >m^^m^ tzit^mx $>^o y^^mxm\.^^n^yu^^-^^->m 
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9 

€)(S. SakumaandJ. Shoji, Chemical and Pharmaceutical Bulletin, 
29, 2431-2441, 1981; S. Sakuma and J. Shoji, Chemical and Pharmaceutical 
Bulletin, 30, 810-821, 1981)o Ly{pL. CinST^ ^^>iC*5^ti)Ti^:x/^"> 

hmmMi^nxi^^j:t^-orzo zn^(Dit^mcDmM^n^'r^tzm!,z^ ri-r5 

^^a^^i^^^^■{^•{^^ A:4. E:3. F:3. ^ LT G:3 ^ i>o 



7i->s;=f-^°-> Rl R2 R3 R4 R5 
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-ij-n-'- y's^^mx^^ ^ > v(Polygalae Radix). ^ CD mW.^X^ § Polygala 
tenuifoliaWilld.. t ;^c(±^(7){fe® |5]Jllitl^^ ^ ^ -^L^. x.^^-Jl. J 
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^■->{±. Z8iiL(Dti)l^^^i^)umizm^-r^mBmifyz3—7.x$)<0. mizyn 
-y.m&(D R2 *^'H -e^^j^t3*50T±tiic7)#|jlt^J^O'fb^tJT'fe?)obA^b^A^" 

^n'5:^^^)®•ea^l^o ;t hx.{i'ifli'4'(3iiJg^^Tb{3 < h ^^ItKbT 
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vRV'mmz.^i^^t'-o^:^. mm. mm. w.^. ^coimu-^mz^hmmm. 

Ui7^>. B§y^f2^$'7^^>> P^'7^^>^ i|^U^'7^^>^ ®b^'7^^>^ 

^{f^tiSo ^mm'i^n^y'^^^mm (mrsa) -^u 

C) u^^y. +i-;i/^^-^'7^^>x ^ ^ ^ s^T^^ =j :7'^X-^'7 ^ 

Tt>, |§*'fb:^'7^^>s ^rS'^b•7^^>^ =3>:}f-:t->> h7^^>. DNAtcS 

1Ji^-(zlI^3i^;^•DNAifT>t^^tf'7^^>®{^:^p^ U7^"-tf-r K^Ty^ 

-fe>;^;r Ur]-?^ K7^d:^'^{^ffl-r2>'7^5=->*^'^^n2)o 5^*5^ DNAir 
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$)^i^itMB=?^^^^i^^^m'Pit^'^mzX'^xm^n^mMmmmm (h 
A), y ^ ^ ^-y—\z (NA). mm&n (np). u '^/^y^ssH (m) ^ 

^ ^ a tf D N A irM- ^ -I- < tf ^»ilcllffl D N A ^7 ^ ^ > o 

mwsB'&^mmm (pt). mitummmm (fha). sqk m^y^-^^n. ^ 

ffl V^T HBs tri/^^^^MM bfe XT'? >. ^ lA(±ilf^^$Ia^J^^J$^|il 
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p^7^^> ;MA104 iftg^m-eti^^-i^fci? ^ 

H. f D >J -7 ^ ^ > ; tg« L}t H. b* D a<*<^fiS^tJs ^ ;^c(i> H. fcT d 'J 
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(i. 0.1-0.2%^MJS®-fe*^5^>"^7^^;=^ h^>. 0.5-1%®^*;!/^ ^ >mi- h U'^^A. 
{i. fe^xtt" 1:0.0001-1:10,000 (M«l:b) ^150^x1" S ^ h^^'T" # ?>o ::®$eI11 

^ti^tim^izmms mmiti^x^^. ^mi:iu^{yXi?^mmr^t\ ^^^s 

fglliti-^"^;^©®^. #ll^f^T- 5 xzL~50 >aU b h©il^tt»J3^|^li«. v± 
I^VN-rncDJl^^ 0.1—1.0 mL e)®«{ijS:i:'leM btfSo ^ 

It. U^^>itm(D}^X. ^■2.VN{iMJ^f^®;^T% Jg*|gM^^PJillA^'aS 
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iHimgacD ^ f^ffl -r - * -e $ § o^#^m^^ pjgii*^'!! ^ u v ^iiEti 
X'^^ mprmm iz^ii-^ ^^mm ^mmt^tzi^izi^. ^mzmLtz^mmmi^ 

-t:-fe?.o 1114'. ^IfitttaM (2"HI#^it) ^$ai{i^fflbfcTi^^^-^> h©II 
> ffl V ^ it ^ CD ^ l^m^li l^tzt^cD^^^mm ^(D—ikijiitm^CDf^^ ^m-^^' 
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mn^. ^^mcD'y ^^>mMco'?ib. u^^>tvx-( yy)v:y^>v'u^^ 
}!fim^m.&(omm^^-r^'yy'(:^^o m^. mm-^^wm (2" hi ^.m 

mSl^. ^mM<DU ^"^ymmcDO-ib. U^^>tLX-( yyji^:^:-^^^?^^ 

(D-}>K.m^m^(D^^^fr-\^fz ^'^yx^^o m^. mm\±M^m (elisa^^4) 
m%^\±^m\^tzTi^zLny vomm^^^to 

^m^nm-r^tzisb(om.^(owi>m 

F J: G {± . ii s] ^ CD ;^ ?i ( S. Sakuma and J. Shoji, Chemical and 
Pharmaceutical Bulletin, 29, 2431-2441, 1981; S. Sakuma and J. Shoji, 
Chemical and Pharmaceutical Bulletin, 30, 810-821, 1981) izmXl^XW^X^tzo 
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17 

mB^mt^^tizX^?t^^y-Jl3L^X^mt^ (ilXM;150g. 4X*;30%)c 

aL^7.^mm7Kizmm'i^. -i>-tf > il ^ffll^-c^MM^^m■r?>^t^t^ 3 mm'o^ 
-jiajmim'^^mf±^m^k. m^y^ y-jv3h izm^L. m 1/5 {z^tmje 

— ;^^fflV^T^llb. :^>>'t>-4^°->D. E. F^'J;t^'G®rg^tlili^(Fr. 1) 
h:t>S^-9-4^°->As B:fcctt;^C©?g^i^Iii^(Fr. 2)^f#;to CCD Fr. 1 h 2 
^^^^ 'J h^-^^^-Cct O^Iiib[v§mM;^D o^^;^A 

-^^y-;i/-:3i^y-;i'-105^ @^^=8:4:1:2 (±jl^{£ffl) ]. Fr. 1 t^^mm 

m^yi^'^^^^yFm^. Gm^^^i^ziD. Eu^^m'^^.^tz Fr. zt^^it m 

^y^:^ LH-20 >&fflv^TMML (vgtBrt ; ^^y-;^)^ #^MM7t->i^-9-4^°- > 
A (W;0.52%). B (45i^ ; 0.77%). C (» ; 1.07%). D (HX^ ; 0.29%). 
E (IR* ; 0.28%). F (W ; 0.94%). ^XVFG (lUi¥;0.11%) ^mtzo 

mmm2. ^^n^-xprnm- 2 
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JlSiiS^'M-rSClhtzJ; Ot^7Xa/li:i^^^Sf#feo *t^;7Ktt{Jb5^^:^ 133.90 g ^ 
Mi!^7K 1.79 L -e^^^-a-. ^S>C^^^t- S^ttcJ: i^iyi^ftJto ±vSi3 4 {^S 
CD y — ;b^J!jnx.. ^?g-e-B^6}t#-r — ;i/?*MS<£tf o fee 

if i: «fc^ ^ ^SU b . T ^ ^ o (3 o V ^ T {i3s^C^^^ & o ;t o 

^^fffeoCi<>Di^y-;i/i±^±?iiil^^7j< l L-trSvgMb;^c^.^^-tt>600inL 

1 u ?^i>-e7j<ga^nn--7'^y-;b3L ^>ffl^^T^SM^Stl:ibs mwk^m±.^^^^ 
dti^cD. ^ p p^;uAqJv§t4il^*5J;tJ^':7-^y-;i.qJv§tSiiJ^^7K 1 L TfJ 

ii^/fM (gi^;?^-?s 10,000) lo aPsiMSiiTKtc^^ uiH^/f L>. is^/f 

^ffliNfc HPLC J: DTkhr-b h U ;u®^g^^if^^vgtBr-i£i: bT^iS > 
M{-cin^<7)fStt?g-^tliii^^^ ^-v*!/:^^ A^ffll^/r HPLC J: 7K T -fe 

^ ^ ssig. b ^JSi^'j ^ T -r o 
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M 

>:7;b3i>ifV7^;ux (A/PR/8/34 ^) J; 13 J: oTSbK 

eS^^I^SUTiSi^b^c HA '7^^> (HA«^ LT 0.5ing/mL) h^M^'J 1 C^Saffi 
bfe;^^iT';m^Ufe;r>i^-!t4f^>A. F ^tzi±G(D^m:^i^7Km^ (1 
mg/mL) ^^SS-^-rsC ^(z J; D?lcW*4^^i^Ufeo ^S^i^c ^-effll^;^^;^ 
it^t^- >(7D=§-^ljCzi>(t?.^Jg{±. {^.^tc < 95%Jii±-efco;^::o BALB/c 

;^ (7 M^(Dm) ^T^/'^;i/tr<57-;uT-^^f^s :fef|ij#Mt3 Y'-f ^ p b'^^v 

i D^illfilfC J;-:pTifiir«^[IlllXb> JfllM^siMb/ro ^^Rm^^^^f RDE (receptor 

destroying enzyme, mmiz x-^xwnmmmskmmm^m^m 

*bfco UM-x'^ ^ P^^ ^-ru- h±T 2f^PtlS#IRbs 16HA^ 

Pemsft. (HI) tfii^m^m^i^rcc 

(DEI ifii^Vt'^kHi^titj^t^-otzo LiPL. :^>i^-t)-4-:->A. E*5J;t>"F^HA 

x^tzo ^tz. :tyi^'^n-^->G^mmtm^3--sm-misdtzo l;x±(D^^i^m^^. 

HMfj^H. > 7 ;ux>-tr HA y ^^>tcjpti-i)z:?^tfr.^i^4^,t^gif^ffl 

MMms hlHI^ifD-f >7;Uai>if HA 7^^^> (Img/mL) il^ilJ^^^iMllTK?^ 
r^S (Img/mL) ^^ffi^i^b. ^gfIM*4^ili^bfeo Ilttt4^ 7 51i^(^ BALB/c v-j? ^ 
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7;U3i>-9-*t>^;i,xJn;M{iHI triMtzJ: fJ^fliJ^bfeo mi&mmt. Mifiif^®-^ 
-^XcDi&^&cD^fl^J; D ImL ® 0.1%4^ifiivi-5'>'i/^*^ > (BSA) ^^tfU>^IS«^ 
SAmzK (PBS) ^ 2 |l]T"-:3r1l^-r§.:i ^i::ctoTlH]i|Xb;to m^^r^m^cDtK 
M-lgk^J^XfinW^-lgG&mm^mmi^m (ELISA) {zJ:oTiPiJ^Ufco friHA- 

igkcD'^mcDm.izit. zi-y^^ y/mmm (o.oiMj^gg-aj^^^ h u ^Mmx^. 

pH9.6) (zwg^gb;^ HA y (5 >t/g/mL) 100 //LT. ^"f 96 5t® EIA 

h (U>-7'D-ttM) ©^?L (well) >£rJ— >^*b;to 2[l#FB^5jjgfts 
^^z^-— >20» PBS (JilT PBS-^;^^ — >^BB-r) -trri/— h^-^r^Lfco ^^(-. 
1% BSA^^ctt;^" 0.1% NaNj ^^-atf PBS. 200 ^iL T'^JL^ ^ -f > ^' Ufco 4°Ctz 

7TP-:^4FF {y T )V-^iyTJ'^^ ^v^^^tWk) *nMiii^^ 100 ul-f^X 

titzc m^izzmmm^ik. pbs->:^ mz^jiiz loo t-o bsa 

:fcj;l>'0.1% NaNa^^i? PBS T'#3iR ^)y}-^y.y T 

7. IgA (aliit^^e^. 1:1000) ^m^tzo MUlZ 1 fl^feMffif^. PBS-'^^ >f - >T-^ 
=S-?Ltc 10%i^:]^^y-;i/T^ >^Sj?* (pH 9.8) (zvgg? b/i p-- h n :7 x 
-;i/U h i; (1 mg/mL ; ^>^"^ttl^) ^J!jn;t;^co ^MlW 

f^s h U-^*- (MRX-MD§1. ^*^;f';^^Xl4ia) <S:fflV^T0.D. (405 

nm) T-«ij^bfeo trLHA-igGcD^»®p^ic{i. mntLxmi^m.mmyny'-f> 

-tf^iil'^^t^lH igG (rm^^^fi^s 1:1000) &ffl^^feo 

I112{i:t>>^-!t^'->A. E. F:fe<tI>'G®-?m^{Cct?>ifiim'^®JAl' >:7 
E . F 45 ct t>' G {ii&ri ® H I ^ HA -7 ^ ^ > #?4<DJtJ-^ J: D 27-50 {S± 
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V^fc^B]ffl«CD=I 1/7 V^iy>BV^y':=L--j h (CTB;^^r?TmHVi>fB( A) ¥ 2-243633) 

> 7 ;b > if -j? ^ igA *5 J: t>' igG mtU^ izMt^ §ew ^ b ^ © S o 

7 ^ ^ > CD ^ — l^it « U ^ § (is I^S to T f£ I ^ HA- IgA J: 

-^Mgii b - ^--t? CTB 9 ^ ^ > - mmi b 7° t mum^ m 

^ < ®m HA- IgA J: t^' IgG mtm ^ ±# ^ -y- o ^ ;t > -9- ^° - 

> F 4j tri HA- IgA jo J; t>- IgG ^ StoT l ^ :^)^ :t > ^° - > E *5 J: t>' G 

&^bTV^?)o 

;ltM5ff^p;TMSB-y-S>^7 7^ '>':^MafM^'7^^> OS-fr^ 15^^gM. «fe 
mm. 2LF/mL. :7 5^ 'J r 20LF/mL. 7K@g{br;u 5: :^ A 0.27mg/mL ^^^f ) 
h^^SM3•r■fflV^/^:t>S^■t^:^°->®^ii:tti7K^§M (ImgM) ^^^-^b^ 

m^mm:i.tzo tfit*. immcD balb/c -^•i'7;(3T^M't:-^-;b:^ h u -^A^at 

«^imbfco M4'c7)KSB-y-S N^vy (PT) -IgG. riO^y T h^V 
-< H(DT)-IgG.m«mh ^JrV-f K (TT)-IgG tnf*{ffi j=5 J:r>'»f5M4'CDm PT-IgA. 
iK DT-IgA *5 J:t>'i7T; TT-IgA in:f«}i ELISA {zX^ iPJJ^ bfco 
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0 4(i;4->i^tf-^->A. E. F j3i;t>*G(7)lfil^4'®tn; PT-IgG. in; DT-IgG 
cfc t>'tn; TT-IgG iriMCi^-r Lfc ^ ©T"*) SB-ti#i^^7^UrM 

mmm^u ^^>cD^^mmi^tz^ji-ri:i^^ mpT-igG^jxM. taOT-igGm 
^u^^>i.zm-bui.tz^(D^--d:mmi^tz^)v-y^^n ctb (=3L/-7 h:ae>-> 

«^^<ifii'a4'©mPT-IgG. m DT-IgG ^b^ J; r/Jn TT-IgG mf*fffi^±#^-y-;^co ^ 
> -9- - > F ^ Ifil-a 4" © PT- igG. fa DT- 1 gG *5 J: t^fn TT- 1 gG m.i^m ^M^X 
V ^ ;^ :65s ;t > -y- - > G {i Jfia?f f4> ® m TT- IgG in-f^fffiO^ ^ mf^&Oi:i^Mi^ ± 

[51 fiffl I ^ T ^ < Ifil^i 4" ® in PT- IgG. fix DT- IgG i5 cJ; t>"fn; TT-IgG ifii^m i3 ^ b T 

lll5(i7r>i^i^^°r:>A. E. F4o J:tN'G(:D*M^$feM4(Z)in; PT-IgA. in DT-IgA 
cfct^tri TT-IgA }jii*:ffit^^^t- «j (7)-^^ ^oS B -a- # :7 ^ U 

^^>0^^it«U/z^';i/-rT{i. fnPT-IgAtrif*^fffis JnDT-IgAia 

A^tzitF^u^^ yti^iz-mm i^tz ^'ji-yxit ctb 9 ^ ^ > 
7!Kmmvrz^'')i-y'tmmmzmi)^<m^^m^com^'^-ig^^ iaOT-igA 

V'ifi TT-IgA fn;<M^±#^-H-;to ^tz. yi->i^-^-^'=->Gitmf&mm^(Dm 
DT-IgA ^XXftn. TT-IgA tfii^m^m^ri^rzo A tt#J3?^M4®fn; PT-IgA tA 
^m<±^^'^tct^. in DT- IgA J: iri TT-IgA ^i^M ^ b T T v ; \" 
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«^ 'J >^ir#M:ti:^7K(PBS)-e 3 mm.r^Wi.\^^mmi: 2.5 fS^TfRU^I^iz 
m\.^tzo 7j->v^-»t4<->A. E. F4oJ:t/G®fg^t(200, 100, 50, 25, 6.25, 3.125 
jug/mL-PiS mm) 100 /^L ^^v±b;fe 96 VjE-x'^ ^nrix- h{3 25 /zL 0) 
ir^,¥/»5«V§rt<l:tJnXs 30 'd-fBmUX'mmi^tz^k. lOOO rpm 5 ^rSm>\:.^\^tzo 
^(>D±ri 50 4¥J&7>- htC^U. ^ p r U- h 'J (^^■;i/ 450. 
^ W 7)-^ Ktti^) 490 nm ©q&^Jg^^iiJ^ L/to ISIt'fb^il^cDvtifttrSt^fi. ^Ij} 

^ >:7;i/3i>if' HA 7^^> (HA 1 mg/mL) PBS ic^^lbM^lMS > 
i;-y-4<->E ^ F ^^tfll]^^?g-nbs O.Smm^tc-r >7;i/:c>1f HA '7^^> 5 
~10 ;t/g i;:r>i^-9-^°-> 10 yUg ^^tf1t(CH)^ii b;t o ^n^^^tc^vi bT^ 
^ >7;i/:3i>-|f HA '7^5^>-;r>S^1^^'->V±lt^J^ bfeo ^^^{i 10°CJ.^l"F® 

^^(DXoizmmi^tz^ >7;i/ai>if HA 7^^>4oJ;t>"-9-4^->^^'j7X{c 
itfflb. 4 31PBm®mM^4f§-^feo ^ >7;i/^>if HA '7^5=- 

>®^^^f ll^nfe^'>:^T'J&'43CD HI Jn^tt. z'^x^-^fzCDizni^. "ij-^n—yM 

SB-ti-§'7^^>t^ PBS {zmmi.^Mmm\^tzy!r>t^v-r^->F^m'^L. 
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20 ui^i^'SB'&^'7^^>:^m&mmmti^r 15 us t:t>i^v-yn->^ lo 

±HB® J: a ^3 SIM b ^ S B -y- ^ "7 ^ ^ > i5 ct ^° - > ^ V' r^7 ;^ © #M 
(i. 156.3 ELISA miT^-DtcCDizML. > ^» b;t ©T'tt. 334.2 

^^mm^fitz-^^:7.i;i±, 6 ELISA #{4-r-^o^c(7){z^^b> ■f-7}i->«'7^ 

^>T'^i^ 12 ELISA WT-$)o^o 

BMH-3J^'7^^>i:.PBS (c^gM bMMB b;t;?h> > F h G ^^tPiS 
^^rl^Ls \ml^{zms^W.ifm.^nh\^X^^ust. :^>i^-tt^"-> 10 >w 
g S^if ct o i3slMb;to (0.01%^^ u^-)\,) *5 J:t>'^^^J (0.2% 

^j^:b;to *p^tt io<'Cii>^T®?^Btf;f(3t^?^-r^o 
±fB® ji^iziiiib;^ B mm-^iu^^y^xu^^n^^-y^-^oxizmmi^s 3 

> ?^ip b ^ <7) -e 2^- ^ o o 

Bffi^^^^^^hs PBS {z?g||bMilM®bfe^>i^-t^^'->FhG&^tf 
m^^^U^X^s 1 mL i+'tc lO^" PFU ffi^»CD^?S<bB W2^^'>^;i/;^*5i^^^ ^ 
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L 20Adg |@^a®T^-i';u:^*ii^i:> :^>i^-b-**-> 2.5 ug 

fc^-^Cca^^ti^ ELISAinMti 0.18 b^-9-4<->«'7^^ 
>(i. 0.25T'^o^o 

^j?te<^iji2. lilb^'7^^>-:^>-:^t^^•->M^J (j^a^J) (pmm 

m\^A.u^^>t.?isizmm i^mmmm b ^ ^ > t>- - > e b.20 // 
L 4'(c®b^'7^^> 20 //gffi^fl:©e7>r;i/x*4^i:. 7^>>=■t^4^•:^> 2.5 //g 

>&j!jp^s ^tl^z^?±bTmb^'7^^>-:t>>'-f■^•^>,'^#^J^l b/io ^safi 
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m^^ti^ ELisA ifii^mii 0.13 -^^-orzCDizMi^^ ■*)-yr'->mi]Qu^^>i±. 

0.850 -e$)o/io 

iitz^<i>'^''7^^>t. PBS izmmLmmmmLtzyi->i^v-n-'=^>E^m^ 

-9-4^-:^ 2.5 Aig^tS^olzmrnVtzo ^tHZ^^M {O.Z'mW.-^^ ^ 0.1% 

±w.(DXoizmmLtz^rz^<tf^'^u^^>:}ijiXfv-n-'->^3mmmx' i m 
^t>7.\z\m^\y. M.^(DmMM^-^mzo u.^mMfp'^u^^xD^^mmi^tz 
m^izm^^n^ Euzkmi^mit 0.023 T-feofe^c^ptb. it^'r:>«'7^^ 

>{i. 0.045 ■t'$)-:>tzo 



:^>^2.5 jug^tsxoizmmvtzo iLtiiz^'^m io.2%mm^^^>. o.i%^- 

±iB© ct ^ (3 1^ ii b 0 b ^m b y ^ ^ > *3 J: t/-t>- ^" - > 3 3S PiT- 
?ib;^ti-^{c^^^n§ ELISA ^A#:^ffi{d:^b^^®b^©^n^n{i^o. 14s 0.090 

'^^^tzCDl.zML. t>-^'->»'7i:7 5^>{i, ^>J?0.30s 0.29T-^ofco 
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■mmmi5. u^^^^y-'t>vvr^.-ym.m mu. ^mm) cpmmi 

>»'7^5^>{±^ 0.38 T'^O. ^tz. momiCDiM^s 0. 018 Tfe o fc®C3?>t 

v-Yi^r^X v''7^^>i:> PBS iz?^MUii31M®Ufc^>i^it:^'->E F 
&^tf®^^rg-^bs 1 mL ft^CZT^ 13 7"^ X-v"7^^> 2.0x10'° CFU (l3P::i — 

b;^^o *p^{i 10°CJ.:iT®^^i©FJrt3{^#-r^o 

Tiis y^^V^^-eii 277 T•^o;t®tc^b^ it^^i^yM^ >T-(± 142 
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^ si»i L :t ^' > 7 >^f HA y ^ ^ > (0. 1 mg/mL) h M*4©^ii:fe^7X^M (0 . 1 

Wi(0-^0:^(D&^(Dmm^K) 1 mlCDQAl BSA ^^^f PBS ^ 2 H-fofl^-T § C 
ill'cfcoTSlRUfco ^m^r^m ® m HA- IgA *5 cfc O^tri HA- IgG S EL I SA iz ^ 
■oXm^l^tz. 

Ill 7 (i::^ > t^4^°- > F (D- ^^iJ&^iZ <t SJfcvS4J®ln^ > > 

tfii^m^izM-r hmm^^^i^tziiCDT^^o :t > i^v-yn-> f it-^ ^ x i 

;^co ^tz. :t>i^-^n'^=->F(Dri^j.^'^>hmm^mmmtLxmi^rzmmm. 

igA^jcttF lgGJf[^*;^^t3^-rsi^W^^sUfe*cD-efe§o u^^ycD^^ 
#M b t {i. f£ V HA- IgA *5 ^UlgGini^L iy^^iH, ^fltj: 

tf^^tzo ^tiizMv. :t>i^'^)-t^->F tu^^>^mii^tz^')^—y'm-^o 

^-B-feo7r>i^1t^"->F(DinHA-IgAin;f«^±#^-y-i>Tv^/\'> hrSt4tt|5] 
mmco CTB ct ^m^iy^r^tzif. CTB >?p'iAHA-IgG lrLM^±#^-<i-S7^i^i/N*> h 
f^^^±<fj<^ti:fp^rz(DiznL. -Ay s^it^'- > F W^.^erStS ^ ^^ b ;fco 
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w±®|g^a-e^§ii5}<Jl 1 iztmcDTiyj-z^y ho 

> ho 




R4— Xyl— R5 



Glc Fuc {d:7=3-7.^S&x Rhafi^ Ay — 

Xyl {i^S^D — y^aa^^U. 

R2{i. H ^:^{i^Ay-7^.^<&. 
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5. ■9-^'->*^ JilT®SI}^)^^M#^^n€)fb-&tJ®^>>&: < IM^^if^^^ 

Rl;{)S^yp< h=^vti^iga^s R2 >?)^-7Ay-xMs R3 :6^'7^tr7t--;;^a*x R4 

ifE. ^ UT R5 h-^^ST•^2.^b'^t)^ 

Rl *s h ij ^ h :iri-tiJ^igafis R2. R3. R4 H. ^ bT R5 t^ii^'^ h 

Rl h U ^ h^i-tiJ^^^^. R2 *SH, R3 /ip:Tb-3}--y^aS. R4 tiV - 

^ UT R5 7!p'H T$)?)'fb^tJs 

*5J;t>\ Rl A-'h h^vS^itB»> R2 :?)i H. R3 i^TK:t-xm&. ^ bT 
R4 t R5 t^hX'^^it^^o 

^-r =I^^^'^^il^ x'^UTJiiis ^^i^i^v"^ Aj^ii. ^DctmijfaqRii 
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